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Background and objectives
• SCS is important in determining the climate variability of the surrounding regions (e.g. Ding 1992 , Zhu et al. 2003 , Lestari 2010 ) and key region of Asian monsoon as the onset first occurs over there (e.g. Lau et al. 1999) • Negative correlation between SCS SST and SCS wind speed (Ose et al. 1997 
Data and model
Methods
• Focus on the interannual variability of the summer (June-July-August, JJA) monsoon over SCS region (5-25N, 100-130E).
• However, no reason to expect CGCM reproduces temporal behavior of natural variability  present work only discuss spatial structure and monsoon variability • Two model experiments to isolate the role of air-sea coupling:
# No air-sea coupling and remote SST forcing  AGCM run with climatological SSTs (AGCM1) # No air-sea coupling only  AGCM with historical SSTs obtained from CGCM run (AGCM2) • To evaluate the relative importance of local air-sea coupling against remote forcing  moisture budget analysis: 
Results
Difference between AGCMs and CGCM is much larger than differences between two AGCMs  present work focuses on the AGCM2
Abstract
A possible role of the air-sea coupling in the South China Sea (SCS) summer monsoon variability is studied using a coupled general circulation model (CGCM) and its atmospheric component (AGCM). The 50-year integration of the CGCM well reproduces the summer monsoon variability over SCS, where the precipitation anomaly is positively correlated with the low-level cyclonic circulation anomaly that accompanies enhanced surface westerlies. Negative sea surface temperature (SST) anomaly is found in SCS during the strong monsoon years, indicating the atmosphere driving SST through wind-induced evaporation. The 50-year AGCM run forced by historical SST obtained from the CGCM reveals the monsoon variability amplified by about 50 percent as compared with the CGCM. The absence of the air-sea coupling keeps SST warm in SCS, which increases the local evaporation and precipitation. The enhanced precipitation over SCS may intensify surface westerly over the remote regions, resulting in an increase in the moisture flux convergence that in turn contributes to the positive precipitation anomaly. This result suggests that the air-sea coupling works to stabilize the monsoon and hence suppress the variability via the large-scale moisture transport and the wind-induced local evaporation.
The leading PC analysis to JJA monthly anomalies of OLR over 0-30N, 100-160E of: a) Observation b) CGCM Both are accounting for 24% of total variance
Concluding discussions
• MIROC5i well reproduces ocean surface cooling due to wind-induced evaporation during SCS summer monsoon • Absence of air-sea coupling continuously SST warming evaporation increase  SCS monsoon destabilization • Absence of air-sea coupling precipitation enhances  atmospheric circulation from remote regions increase  westerlies enhance moisture flux convergence and local evaporation enhance  positive feedback to precipitation  amplify SCS monsoon variability by 50%
CGCM shows similar pattern with observation in which has opposite phase of OLR anomalies between SCS/WNP and equatorial western Pacific  indices of SCS monsoon variability is defined as the associated principal component (PC)
Domain of SCS is presented by red boxes (left) Left: Observed precipitation and 850hPa wind anomalies Right: Observed SST (shading) and surface heat fluxes (contour) regressed on the PC time series in JJA.
Unit : mm/day for precipitation , m s -1 for winds, K for SST and mm day -1 for surface heat fluxes.
Upper: precipitation (shading) and 850hPa winds ( 
AGCM2 -CGCM
Evaporation appears to be more significant in AGCM2 and its effect becomes closer to the effect of moisture convergence
